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AMENDED CLAIMS 

received by the International Bureau on 13 January 2006 (13.01.2006) 

1-672. (Canceled) 

673. (Original) An expandable tubular member, comprising: 

a tubular body; 

wherein a yield point of an inner tubular portion of the tubular body is less than a 
yield point of an outer tubular portion of the tubular body. 

674. (Original) The expandable tubular member of claim 673» wherein the yield point of the 
inner tubular portion of the tubular body varies as a function of the radial position within the 
tubular body. 

675-676. (Canceled) 

677. (Original) The expandable tubular member of claim 673, wherein the yield point of the 
outer tubular portion of the tubular body varies as a function of the radial position within the 
tubular body. 

678-679. (Canceled) 

680. (Original) The expandable tubular member of claim 673. 

wherein the yield point of the inner tubular portion of tiie tubular body varies as a 

function of the radial position within the tubular t}ody; and 
wherein the yield point of the outer tubular portion of the tubular body varies as a 

function of the radial position within the tubular body. 

681-728. (Canceled) 

729. (Original) A method of manufacturing an expandable tubular member, comprising: 
providing a tubular memt}er; 
heat treating the tubular member; and 
quenching the tubular member; 

wherein following the quenching, the tubular member comprises a mrcrostaicture 
comprising a hard phase structure and a soft phase structure. 
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730-732. <CanceIed) 

733. (Original) The method of claim 729, wherein the provided tubular member comprises a 
•mlcrostructure comprising one or more of the following: martenslte, pearlite, vanadium 
cartside, nickel carbide, or titanium carbide. 

734. (Original) The method of claim 729. wherein the provided tubular member-comprises a 
mlcrostructure comprising one or more of the following: peariite or pearilte striatlon. 

735. (Original) The method of claim 729, wherein the provided tubular member<»mpri8es a 
microstnjcture comprising one or more of the following: grain peariite, widmanstatten 
martenslte, vanadium cart5lde, nicitel cartjide, or titanium cartjide. 

736-737. (Canceled) 

738. (Original) The method of claim 729. wherein following the quenching, the tubular 
member comprises a mlcrostructure comprising one or more of the following: ferrite, grain 
peariite, or martenslte. 

739. (Original) The method of claim 729, wherein following the quenching, the tubular 
member comprises a mlcrostructure comprising one or more of the following: fenite, 
martenslte, or balnlte. 

740. (Original) The nrothod of claim 729, wherein following the quenching, the tubular 
member comprises a mlcrostructure comprising one or more of the following: balntte, 
peariite, or fenite. 

741-743. (Canceled) 

744. (Currently Amended) A method of manufacturing an expandable tubular member, 
comprising: 

providing a tubular member; 

heat treating the tubular member; 

quenching the tubular member; 

positioning the quenched tubular member within a preexisting structure; and 
radially expanding and plastically defomiing the tubular member within the 
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preexisting stnicture, 
wherein follovWng the quenching, the tubular member-comprises a microstructui© 
comprising a hard phase structure and a soft phase structure. 

745-757. (Canceled) 

758. (Original) A system for radiaily exparKling and plastically defomnlng a tubular member, 
comprising: 

an expansion device positioned in the tubular member; and 
wherein the coefficient of friction between the expansion device and the tubular 
member during radial expansion and plastic defonmation is less than 0.08. 

759. (Canceled) 

760. (Original) The system of claim 758, additionally comprising: 

lubricant between the tubular member and the expansion device. 

761-776. (Canceled) 

777. (Original) The system of claim 758, additionally comprising: 

a coating on the expansion device. 

778. (Canceled) 

779. (Original) The system of daim 758, additionally comprising: 

a coating on the tubular member. 

780-797. (Canceled) 

798. (Original) The system of claim 758, wherein lubricant is injected through at least a 
portion of the expansion device between the tubular member and the expansion device 
when a predetennined pressure is met. 

799. (Original) The system of claim 758, wherein lubricant is injected through at least two 
portions of the expansion device between the tubular member and the expansion device at 
two different pressures. 
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800. {Original) The system of dalm 758, wherein the expansion device comprises: 

a tapered portion with an outer surface; 
internal flow passage in tlie tapered portion; and 

at least one circumferential groove having a first edge and a second edge having 
with a sliding angle on the outer surface of the tapered portion fluidicly 
coupled to the internal flow passage for receiving lubricant during radial 
expansion and plastic deformation of the tubular member; 

wherein the sliding angle is less than or equal to 30 degrees. 

801. (Original) The system of claim 758, wherein ttie expansion device comprises: 

a tapered portion with an outer surface; 
internal flow passage in the tapered portion; and 

at least one circumferential groove having a first edge and a second edge having 
with a sliding angle on the outer surfece of the tapered portion fluidicly 
coupled to the Internal flow passage for receiving lubricant during radial 
expansion and plastic'defonmafion of the tubular member; 

wherein the sliding angle is less than or equal to 10 degrees. 

802. (Canceled) 

803. (Original) The system of claim 758, wherein the expansion device comprises: 

a tapered portion having a tapered faceted polygonal outer expansion sur^e. 

804. (Original) The system of claim 758, wherein the tubular member has a non-uniform wall 
thiclcness and the expansion device comprises: 

a tapered portion having a tapered faceted polygonal outer expansion surface. 

805. (Original) The system of claim 758, wherein lubricant is stored in a reservoir with 
electrodes that are electrically coupled a capacitor in the expansion device and is injected 
through at least a portion of the expansion device between the tubular member and the 
expansion device when the capacitors discharges. 

806-1232. (Canceled) 

1 233. (Original) A lubricant delivery assembly for radially expanding and plastically 
defonming a tubular member, comprising: 
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an expansion device having a tapered portion with an outer surface, at least one 
« reservoir for housing a lubricant, at least one circumferential groove on the 

outer surface fluidicty connected to the reservoin and - 
ft a lubricant injection mechanism to force lubricant into the at least one ctrcumferentfal 

groove while radially expanding and plastically deforming the tubular member 
when a predetennined lubricant pressure is reached. 

1234. (Original) The lubricant delivery assembly of claim 1233, wherein lubricant is 
stored in a reservoir wth a magnetic coil in the expansion device and is injected through at 
least a portion of the expansion device between the tubular member and the expansion 
device when current mns through the magnetic coll. 

1 235. (Original) The lubricant delivery assembly of daim 1233, wherein lubricant is 
stored in a resen^oir in the lubrication device and injected through at least a portion of the 
expansion device between the tubular member and the expansion device when vaporized. 

1 235. (Original) The lubricant delivery assembly of claim 1233, wherein lubricant is 
stored in a reservoir with electrodes that are electrically coupled a capacitor in the expansion 
device and is injected through at least a portion of the expansion device between the tubular 
member and the expansion device when the capacitors discharges. 

1236-1263. (Canceled) 

1 264. (Original) A system for radially expanding and plastically deforming a tubular 
member having a non-unifonm wall thickness, comprising: 

an expansion device having one or more expansion surfaces and a tapered portion 
having a tapered faceted polygonal outer expansion surface in the interior 
surface of the tubular member. 

1 265. (Original) The system of claim 1 264. additionally comprising: 

lubricant between the tubular member and the expansion device. 

1266-1281. (Canceled) 

* 

1282. (Original) . The system of daim 1264, additlonaily comprising: 
a coating on the expansion device. 
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1283. (Canceled) 

1284. (Currently Amended) A system for radially expanding and plastically defonning a 
tubular member having a non-unifomi wall thickness, comprising: 

an expansion device having one or more expansion surfaces and a tapered portion 
having a tapered faceted polygonal outer expansion sur^ce in the interior 
surface of the tubular member; and 

a coating on the tubular member* 

1285-1301. (Canceled) 

1 302. (Original) The system of claim 1 264, wherein lubricant is Injected through at 
least a portion of the expansion device between the tubular member and the expansion 
device. 

1303. (Cunrently Amended) A system for radially expanding and plastically defonming a 
tubular member having a non-unifonm wall thickness, comprising: 

an expansion device having one or more expansion surfaces and a tapered portion 

having a tapered faceted polygonal outer expansion surface In the interior 

surface of the tubular member, 
wherein lubricant Is injected through at least a portion of the expansion device 

between the tubular member and the expansion device when a 

predetermined lubricant pressure Is met. 

1303. (Currently Amended) A system for radially expanding and plasttoally deforming a 
tubular member having a non-unifomi wall thickness, comprising: 

an expansion devtee having one or more expansion surfaces and a tapered portion 

having a tapered faceted polygonal outer expansion surface in the interior 

surface of the tubular member, 
wherein lubricant is injected through at least a portion of the expansion device 

between the tubular member and the expansion device when a 

predetemnined lubricant pressure is met 

1304. (Currently Amended) A system for radially expanding and plastically deforming a 
tubular member having a non-unifonn wall thickness, comprising; 

an expansion device having one or more expansion surfaces and a tapered portion 
having a tapered faceted polygonal outer expansion surface in the interior 
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surface of the tubular member, 
wherein lubricant is injected through at least two portions of the expansion device 
between the tubular member and the expansion device at two different 
pressures. 

1305. (Original) The system of claim 1264. wherein the expansion device comprises: 

a tapered portion with an outer surfece; 
internal flow passage in -the tapered portion; and 

at least one circumferential groove having a first edge and a second edge having 
with a sliding angle on the outer surface of the tapered portion fluididy 
coupled to the internal flow passage for receiving lubricant during radial 
expansion and plastic defonnation of the tubular member; 

v^erein the sliding angle is less than or equal to 30 degrees. 

1 306. (Original) The system of claim 1264, wherein ttie expansion device comprises: 

a tapered portion with an outer surface; 
internal flow passage in the tapered portion; and 

at least one circumferential groove having a first edge and a second edge having 
with a sliding angle on the outer surface of the tapered portion fluidiciy 
coupled to the intemal flow passage for receiving lubricant during radial 
expansion and plastic deformation of the tubular member; 

wherein the sliding angle is less than or equal to 10 degrees. 

1307. (Canceled) 

1308. (Currently Amended) A system for radially e)9)anding and plastically defonning a 
tubular member having a non-untfomi wall thickness, comprising: 

an expansion device having one or more expansion surfaces and a tapered portion 
having a tapered faceted polygonal outer expansion surface in the interior 
surface of the tubular member, 

wherein lubricant is stored In a reservoir with electrodes that are electrically coupled 
a capacitor in the expansion device and is injected through at least a portion 
of the expansion device between the tubular member and the-expanslon 
device when the capacitors discharges. 

130&-1312. (Canceled) 



364 
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1 313. (Original) A method of radially expanding and plastically defomning a tubular 
member having a non-unlfonn wall thickness, comprising: 

posrUoning an expar^lon device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expansion surface 
in the interior surface of the tubular member; and 

displacing the expansion device relative to the tubular member to radially expand and 
plastically defomn the tubular member. 

1314. (Original) The method of claim 1313, additionally comprising: 

injecting lubricant between the tubular member and the expansion device. 

1315-1330- (Canceled) 

1331. (Original) The method of claim 1313, additionally comprising 

applying a coating on the expansion device prior to positioning within the tubular 
member. 

1332. (Canceled) 

1333. (Currently Amended) A method of radially expanding and plastically deforming a 
tubular member having a non-unifonm wail thickness, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expansion surface 

In the interior surface of the tubular member; 
displacing the expansion device relative to the tubular member to radially expand and 

plastically defomt the tubular member; and 
applying a coating on the tubular member prior to positioning Hie expansion devtee 

within the tubular member. 

1334^1346. (Canceled) 

1347. (Currently Amended) A method of radially expanding and plastically deforming a 
tubular member having a non-unlfonn wall tiiickness, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expansion surface 
in the interior surface of the tubular member; and 
dispiacii the expansion device relative to the tubular member to radially expand and 
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plastically deform the tubular member, 
wherein the expansion device comprises a processed finish. 

1348. (Currently Amended) A method of radially expanding and plastically deforming a 
tubular member having a non^unifbnn wall thickness, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expansion surface 
in the interior surface of the tubular member, and 

displadng the expansion device relative to the tubular member to radially expand and 
plastically deform the tubular member, 

wherein the expansion device has a relatively smooth sur^e roughness. 

1349. (CurrenUy Amended) A method of radially expanding and plastically defomning a 
tubular member having a non-uniform wall ttilckness, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted pol^onal outer expansion surface 

in tile interior surface of Uie tubular member; and 
displacing tiie expansion device relative to the tubular member to radially expand and 

plastically defonn tite tubular member, 
wherein the expansion device has a relatively smooth surface roughness and 

includes relatively evenly space oil pockets. 

1350. (Canceled) 

1 351 . (Original) The metiiod of claim 1 31 3. additionally comprising: 

injecting lubricant ttirough at least a portion of the expansion device between the 
tubular member and the expansion device. 

1352. (Cun-entiy Amended) A method of radially expanding and plastically defomning a 
tubular member having a non-untfomn wall thickness, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expansion surface 

in the Interior surface of the tubular member; 
displacing the expansion device relative to the tubular memt>er to radially expand and 

plastically deform the tubular member, and 
Injecting lubricant tiirough at least a portion of the expansion device between the 

tubular member and the expansion device when a predetenmined lubricant 
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pressure is met 



1353. (Currently Amended) A method of radially expanding and piasticatiy defonning a 
tubular member haying a non-unifomi wall thickness, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expansion surface 
in the interior surface of tlie tubular memben 
displacing the expansion device relative to the tubular member to radially expand and 

plastically deform the tubular member; and 
injecting lubricant through at least two portions of the expansion device between the 
tubular member and the expansion device at two different pressures. 



1 354. (Original) The method of claim 1 31 3» wherein the expansion device, comprises: 
a tapered portion with an outer surface; 
internal flow passage in the tapered portion; and 

at least one circumferential groove having a first edge and a second edge having 
with a sliding angle on the outer surface of the tapered portion fluidiciy 
coupled to the internal flow passage for receiving lubricant during radial 
expansion and plastic defonnation of the tubular member; 

wherein the sliding angle is less than or equal to 30 degrees. 



1355. (Original) The method of claim 1313, wherein the expansion device, comprises: 
a tapered portion with an outer surface; 
internal flow passage In the tapered portion; and 

at least one circumferential groove having a first edge and a second edge having 
with a sliding angle on the outer suri'ace of the tapered portion fluidiciy 
coupled to the internal flow passage for receiving lubricant during radial 
expansion and plastic defonnation of the tubular member; 

wherein the sliding angle is less than or equal to 10 degrees. 



1356. (Canceled) 

1357. (Cun-ently Amended) A method of radially expanding and plastically deforming a 
tubular member having a non-unrfomn wall thicimess, comprising: 

positioning an expansion device having one or more expansion surfaces and a 

tapered portion having a tapered faceted polygonal outer expansion surface 
in the interior surface of the tubular member, and 
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displacing the expansion device relative to the tubular member to radially expand and 

plastically def onnn the tubular member, 
wherein lubricant is stored in a reservoir with electrodes that are eiectricaily coupled 

a capacitor in the expansion device; additionally comprising: 
charging the capaciton 

discharging the capacitor through the electrodes; and 

injecting the lubricant through at least a portion of the expansion device between the 
tubular member and the expansion device when the capacitors discharges. 
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Group I. claim(s) 1-50, drawn to a method of fonning a tubular liner within a preexisting sinicture. 

Group IK claim(s) 119-122, drawn to an expandable tubular member. 

Group 111, claim(s) 123-126, drawn to an expandable mbular member. 

Group IV, claim(s) 127-134, drawn to a method of radiaUy expanding and plastically deforming a mbular assembly. 
Group V, claim(s) 135-141, drawn to a method of manufacturing a mbular member. 
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The special technical feature of the claims of Group III is the tubular member having a higher ductility and a lower yield point pnor to a 
radial expansion and plasUc defonnation than after the radial expansion and plastic deformaUon. 
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Form PCT/lSA/210 (extra sheet) (April 2005) 



